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[METHOD AND APPARATUS FOR 
METERING A FLUID] 

Background of Invention 

[0001] (1) Field of the Invention 

[0002] The present invention generally relates to a method and an apparatus for metering 
a fluid and more particularly, to a method and an apparatus for efficiently metering 
water at a relatively high pressure to a gasoline reformation system. 

[0003] (2) Background of the Invention 

[0004] A fluid metering system is typically adapted to selectively provide a certain 

amount of fluid for use in various applications. Typically, these applications require a 
relatively precise amount of fluid and oftentimes require the provided fluid to be at a 
relatively high pressure. For example and without limitation, a gasoline reformation 
process or application requires a supply of relatively highly pressured water which is 
later converted into steam, effective to chemically crack the gasoline into constituent 
carbon material. 

[0005] While current fluid metering apparatuses do provide relatively precise amounts of 
fluids, they are relatively costly and complicated, requiring a relatively extensive 
amount of maintenance and having a relatively high incidence of failure. Moreover, 
many of these current metering apparatuses do not provided relatively high pressure 
fluids, thereby being operationally unacceptable for use in many applications. 

[0006] There is therefore a need for a fluid metering apparatus and a method for 
metering fluid which utilizes this apparatus and which is adapted to selectively 
provide relatively highly pressurized fluid in a cost effective manner and which 
comprises a relatively un-complicated architecture which allows the apparatus to be 
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[0007] 



[0008] 



[0009] : 



[0010] 



[0011] 



[0012] 



relatively easily constructed and maintained. 

immary of Invention 

It is a first non-limiting advantage of the present invention to provide a method 
and an apparatus for metering fluid which overcomes some or all of the previously 
delineated drawbacks of prior fluid metering methods and apparatuses. 

It is a second non-limiting advantage of the present invention to provide a 



method and an apparatus for metering fluid which overcomes some or all of the 
previously delineated disadvantages of prior fluid metering methods and apparatuses 
and which, by way of example and without limitation, selectively meters relatively 
precise amounts of fluid. 

It is a third non-limiting advantage of the present invention to provide a method 
and an apparatus for metering fluid which overcomes some or all of the previously 
delineated disadvantages of prior fluid metering methods and apparatuses and which, 
by way of example and without limitation, selectively meters relatively precise 
amounts of fluid in an efficient, relatively uncomplicated, and cost efficient manner. 

According to a first aspect of the present invention, a fluid metering apparatus is 
provided. The fluid metering apparatus includes an intensifier which receives fluid and 
which selectively emits the fluid at a certain pressure; and a regulator which is 
coupled to the intensifier and which receives and outputs the fluid which is emitted 
from the intensifier while regulating the pressure of the provided fluid. 

According to a second aspect of the present invention, a method for dispensing 
fluid is provided. The method includes the steps of receiving the fluid; moving the 
fluid through a small orifice; and regulating the pressure of the fluid which is output 
from the small orifice. 

These and other features, aspects, and advantages of the present invention will 
become apparent from a reading of the following detailed description of the preferred 
embodiment of the invention and by reference to the following drawings. 



Brief Description of Drawings 
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[001 3] Figure 1 is a block diagram of a fluid metering apparatus which is made in 

accordance with the teachings of the preferred embodiment of the invention; and 

[001 4] Figure 2 is a flow chart comprising a methodology which is used to operate the 
apparatus which is shown in Figure 1 . 

Detailed Description 

[001 5] Referring now to Figure 1 , there is shown a fluid metering apparatus 1 0 which is 
made in accordance with the teachings of the preferred embodiment of the invention. 

[0016] As shown, apparatus or assembly 10 includes an intensifier 12 which comprises, 
in one non-limiting embodiment, a hollow and elongated member 14 having a first 
portion 1 5 of a first relatively wide width 1 6 and a hollow interior 1 7, and a second 
portion 1 8 having a body of a relatively narrow width, a hollow interior 42, and an end 
22. In one non-limiting embodiment, end 22 is generally tapered, the width of end 22 
being no greater than one-eighth of the width of portion 1 5. Intensifier 12 further 
includes a plunger 24 which movably resides within the interior 1 7 of portion 1 5 and 
which is selectively movable from a first position in which the plunger 24 resides 
against the back wall 26 of the portion 1 5 to a second position proximate to the 
second portion 1 8. Hence, plunger 24 selectively and reciprocally moves or resides 
within the hollow interior 1 7 of body portion 1 5 in a manner which is more fully 
delineated below. 

[001 7] Apparatus or assembly 1 0 further includes a controller 30 which is operable under 
stored program control and which includes at least one "look up table" or memory 
portion 32. Moreover, apparatus or assembly 10 include a position transducer 34 
which is communicatively coupled to the plunger 24 by the use of conduit 35 and 
which is further physically and communicatively coupled to the controller 30 by use of 
bus 36. 

^ ° 1 ^ Apparatus or assembly 1 0 further includes a pressure transducer 40 which 

communicates with the interior 42 of the portion 1 8, by the use of conduit 66, and 
which is physically and communicatively coupled to the controller 30 by the use of 
bus 44. Apparatus or assembly 1 0 also includes a valve 46 which communicates with 
the interior 42, by the use of conduit 47, and which is communicatively and 
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controllably coupled to the controller 30 by the use of bus 50. Apparatus or assembly 
10 further includes a backpressure regulator assembly 52 which is communicatively 
coupled to the valve 46 by conduit 54 and which is communicatively and controllably 
coupled to the controller 30 by the use of bus 56. Assembly or apparatus 1 0 further 
includes valves 58 and 60 which are respectively, communicatively, and controllably 
coupled to the controller 30 by the use of busses 62 and 64. 

[001 9] Valve 60 is further communicatively coupled to the pressure transducer 40 and to 
the interior 1 7 of portion 1 5 by the use of conduit 66. Valve 58 is communicatively 
coupled to the interior 1 7 of portion 1 5 by the use of conduit 68. Valves 58 and 60 
are adapted to be respectively, selectively, and communicatively attached to a supply 
of air 72 and a supply of water 74 by the use of respective conduits 76, 78. Moreover, 
the air supply 72 and the water supply 74 are respectively and controllably coupled to 
the controller 30 by the use of busses 80 and 82. 

' [0020] Generally, upon receipt of a certain desired output flow rate, the controller 30 
generates and places a first signal on the bus 80 and a second signal on the bus 82 
.' which are respectively effective to enable or activate the air supply 72 and the water 
supply 74. Then the controller 30 generates and transmits a third signal on the bus 62 
and a fourth signal on the bus 64, effective to respectively control the pressure of the 
air entering interior portion 1 7 and the rate at which the water flows into the interior 
portion 1 7. The received air causes the plunger 24 to move from the first position 
toward the portion 1 8, thereby operatively forcing the received water through the 
interior portion 1 7 and into the interior portion 42, effective to cause the received 
water to be emitted from the end portion 22 and communicated to the valve 46. 
Before the pressurized water reaches the valve 46, the controller 30 generates and 
places a fifth signal onto bus 50, effective to cause the valve 46 to be opened by a 
certain amount, thereby allowing the water to be emitted through conduit 54 and 
through the regulator assembly 52 at the certain desired output flow rate. 

[0021] 

Regulator assembly 52 is selectively activated or controlled by the use of signals 
placed onto bus 56 by the controller 30. When selectively activated, the regulator 52 
"regulates" the pressure of the water, by allowing water to be emitted at a constant 
pressure at the desired flow rate as the plunger 24 is retracted. After all of the fluid 
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has been emitted from the intensifier 12, the valves 58, 60 are deactivated by 
controller 30, thereby preventing air and water from entering the first portion and 
causing the plunger to return to the first position (i.e., against back wall 26). If more 
water is to be emitted, the valves 58, 60 are reactivated or enabled. The operation of 
the flow metering assembly or apparatus 10 will now be more specifically explained 
with respect to flowchart or methodology 1 00 which is delineated within Figure 2. 

[0022] As shown, methodology or flowchart 1 00 begins with an initial step 1 02 in which 
a certain desired flow value is created and communicated to the controller 30. In 
another non-limiting embodiment of the invention, both the desired flow rate and the 
desired pressure of the emitted water is supplied to the controller 30. Step 1 04 
follows this step 1 02 and, in step 1 04, controller 30 uses the received flow value to 
access the look up table or memory 32. 

[0023] That is, in the preferred embodiment of the invention, the apparatus or assembly 
10 is initially calibrated at several rates of flow and pressures which emanate from the 
regulator 52 ("output flow rates" and "output pressures"). For each such output flow . 
rate and output pressure rate, the flow rate emanating from the water supplied by the 
water supply 74 ("the input flow rate"), the pressure supplied by the air supply 72 
("the input pressure"), and the position of the valve 46 is noted. Hence, if a 
commanded flow is substantially equal to one of the previously calibrated flow values, 
the noted input pressure, input flow rate, and valve position are used. If a commanded 
flow rate is not substantially equal to one of the previously calibrated flow values, the 
required input flow and pressure values are interpolated from the data which has been 
obtained by calibration in a known and conventional manner. 



By way of example and without limitation, in one non-limiting embodiment of the 
invention, the amount by which the output pressure and output flow rate may change 
for an incremental change in the position of the valve 46 (assuming a certain constant 
input flow rate and input pressure), the amount by which the output pressure and the 
output flow rate may change for an incremental change in the input flow rate 
(assuming a constant pressure and a constant position of the valve 46), and the 
amount by which the output pressure and output flow rate may change for an 
incremental change in the input pressure (assuming a constant input flow rate and a 



[0024] 
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constant position of the valve 46) are stored within memory portion 32. The controller 
30, in this non-limiting embodiment, therefore recognizes the differences between 
the desired output flow rate and output pressure and the measured output flow rate 
and measured output pressure and uses the foregoing incremental relationships to 
adjust the input flow rate (by controlling valve 60 in the previously delineated 
manner), and/or to adjust the input pressure (by controlling valve 58 in the previously 
delineated manner), and/or to adjust or control the valve 46 in the previously 
delineated manner, effective to cause the measured output flow rate and the 
measured output pressure to be substantially and respectively equal to the desired 
output flow rate and the desired output pressure. 

[0025]. Step 1 06 follows step 1 04 and, in this step 1 06, the foregoing value(s) for the 
input flow rate, the input pressure, and the position of the valve 46 are retrieved 
and/or created/interpolated in the foregoing manner. Step 108 follows step 106 and, 
in this step 108, the foregoing control signals are transmitted to the valves 52, 58, 
and/or 60. Step 1 1 0 follows step 1 08 and, in this step 1 1 0, the output flow rate 
and/or output pressure is measured. 

[0026] Step 1 1 2 follows step 1 1 0 and, in this step 1 1 2, the controller 30 determines 
whether the measured output flow rate and/or the measured output pressure is 
acceptable (e.g., is within about five percent of the respective desired value). If the 
measured output pressure and/or flow rate is acceptable, step 1 1 2 is followed by step 
114. Alternatively, step 1 12 is followed by step 1 16 in which the input pressure 
and/or the input flow rate and/or the position of valve 46 is adjusted. Step 1 16 is 
followed by step 110. 

[0027] In step 1 1 4, controller 30 determines whether methodology 1 00 is to terminate 
(e.g., a certain time period has elapsed, a termination signal has been received, or a 
certain amount of water has been delivered). If such termination is desired or required, 
step 1 1 4 is followed by step 1 1 8 in which methodology 1 00 is terminated. 
Alternatively, step 1 1 4 is followed by step 110. 

[0028] | t is t0 kg un( jerstood that the invention is not limited to the exact construction or 
methodology which has been delineated above, but that various changes and 
modifications may be made without departing from the spirit and the scope of the 



APP ID= 10065540 



Page 6 of 14 



inventions as are delineated in the following claims. Importantly, it should be 
appreciated that the forgoing apparatus 10 has a relatively uncomplicated 
architecture, is relatively easy to maintain, and is very cost effective. Further, it should 
be appreciated that the emitted water may be used in a gasoline reformation process 
and that other fluids (e.g., fluids other than water) may be used within the system or 
apparatus 10. 
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